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CHAPTER - I INTRODUCTION 
Gause <1934> claimed that when several closely 
related species are found in the same habitat, they 
are separated ecologically, otherwise the best adapted 
and most successful species eliminates the other. 
This 'Cause's hypothesis' was named as Compet i t i ve 
Exclusion Pr incipl* by Hardin <1960>. Since then, 
several workers have tested this hypothesis in the 
field and have supported it. In fact, it has been 
known for a very long time that closely related 
species of birds may differ in aspects of their 
ecology <White, 1789 >. Grinell's <1904> opinion was 
that different ecology of closely related species 
reduces competition for" some limited resources and 
hence permits coexistence. 
In the recent years ecologists have becom*? aware 
that ecologically similar species may coexist without 
direct competition (Peters, 1976; Wiens, 1 9 7 7 ) . This 
IS because other factors such as predation, 
parasitism, migration and environmental variability 
can prevent populations from reaching sizes at which 
competition is intense- Resource allocation is 
another method by which sympatric congeneric species 
can avoid competitive exclusion. The phenomenon by 
which competing species coexist in the same locality 
by exploiting the available resources differentialiv 
is called ecological isolation. 
Three broad possibilities are recognized for the 
coexistence of similar species in the same general 
habitat <Lack, 1971? Cody, 1 9 7 4 ) . The species i r. 
quest i on: 
a> may feed in separate parts of the habitat, 
b> may take the same food from the same place, b'lt 
take substantially different foods, or 
c> may take the same food from the same place, but 
nevertheless, avoid serious competition because 
the foods are superabundant. 
Niche segregation in closely related species of 
birds on the basis of habitat and food hat been 
confirmed by Lack (1945? 1 9 4 6 ) , Hartley <1953v, Gibb 
(1954), Newton <1965>, Hespenheide <1971), JohnBt<jn 
<1971), Catchpole (1972), Baldwin <1975> and several 
other workers. Lack (1971) has given an e>; tensive 
review of Ecological Isolation in birds. 
Murton et. al. <1964, 1966> have done comparative 
study of doves and pigeons. 
In India comparative studies of birds tip^ ve been 
3 
done by Grubh (1974), Vijayan <1975), Zacharias 
(1979)» Yahya <1980>, Vijayan (1984), and AlagrRajan 
<1990) . 
Doves of St r itptopit 1 i B genus are common throughout 
India. Of the five species occurring in India, four 
coexist in Aligarh. Therefore, a coroparative study on 
the ecology of the four StrtptopwJia species was taken 
to evaluate the various isolating mechanisms 
segregating these congeneric species. The region in 
and around the study area is cultivated with both rabi 
and kharif crops, which after harvest provide food to 
doves. During winter large amount of wild herb seeds 
are available to doves from the previous monsoon 
plants. But, during summer and monsoon food supply is 
greatly limited because of dying of plants due to heat 
in summer and due to inundation of the grounds with 
water during monsoon. Thus,in the greater part of the 
year, the doves face food scarcity. 
The main objectives of the study were: 
1. Thorough reconnaissance of the study area and 
mapping of the sites dominated by the doves-
2. Study of foraging and feeding habits of all the 
four species found in the study area. 
3. To ascertain the mechanisms of coexistence of the 
four species in the area having limited available 
resources. * 
1.1 GENERAL INFORMATION AND SPECIES DESCRIPTION 
Doves belong to family Columbidae which includes 
both doves and pigeons. There are 295 species + of 
doves and pigeons distributed worldwide excluding 
northern North America, northern Asia, southern South 
America and many oceanic islands. <VanTyne and 
Berger, 1 9 7 6 ) . Out of these, 24 species belonging to 
SIX genera are present in India (Ali & Ripley, 1 9 S 7 ) . 
The doves in the genus Str»ptop»Jia are commonly 
called turtle doves. They occur, often very 
abundantly, in the temperate and tropical regions of 
Europe, Asia and Africa, and some of them have been 
successfully introduced into the Pacific, Australasian 
and Nearctic regions. Five Streptopslim species are 
found in India. Except the Str^ptoptJim ori*ntmIis all 
the other four species occur in Aligarh. They are: 
1.1.1. I n d i a n Ring Doves Streptcp*Jia d*caocto decaocto 
(Fr i valdsz ky) 
Size - c.32 cm. 
Field charactarst Greyish fawn bird distinguished by 
a prominent narrow black half collar on hindneck. 
Breast lilac passing into ashy grey on abdomen and 
darker grey on vent and under tai1-coverts. Broad 
white terminal edge to blackish tail conspicuous in 
flight, especially when spread while alighting. Sexes 
alike <Ali and Ripley, 1 9 8 7 ) . 
Di str i but ion i The Middle East, south-west to southern 
Palestine, much of Europe, including Britain, the 
coastal regions of the Oman peninsula in eastern 
Arabia, Chinese Turkestan, northern, central and 
western China, Korea and a small area of Japan, 
India. It is thought to havB bttmn originally 
introduced from India into northern China and Korea 
and perhaps also into the Middle East. It is known 
that the Japanese was introduced from China (Goodwin, 
1983) . 
It is found throughout the Indian Union but 
absent in Sikkim, Bhutan, Andaman, Nicobar, Laccadive 
and Maldive islands. <Map -I> present in Ceylon and 
occassional 1y visits Nepal in the post monsoon period. 
It occurs upto C. 2400 m altitude in the western 
Himalayas in summer. 
This species is remarkable for the way it has 
spread north—westwards across Europe in recent years. 
In Britain free-living ring doves were first seen 
during 1952 and breeding of the species was first 
recorded in Norfolk in 1955 (Coombs et a l - , 1 9 8 1 ) . In 
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Britain it is abundant and widespread in most 
inhabited lowland areas. Here, it is more dependent 
on man's activities, and is almost parasitic on man, 
relying largely on grain spi11ed,carelessly stored or 
fed to poultry (Coombs et a l . , 1981, Goodwin, 1 9 8 3 ) . 
Calli Advertising call is a loud tri-syllabic koo-
koo-kook ' . The display coo is' koo-koo-koo' the last 
note usually short and much less loud. Excitement cry 
is a long - drawn, hysterical-sounding rather nasal. 
This cry is given in flight (Goodwin, 1 9 8 3 ) . 
1.1.2. Indian Rsd Turtle Dovvi Streptopelia 
trmnqu»barjca t r an quwbmr icm (Hermann) 
Size : c. 23 cm. 
Field characters: Head bluish grey shading to whitis^i 
grey immediately above the bill and just in front uf 
the black half-collar on the hind neck. Mantle 
vinous-red, wing coverts grey; lower back, rump and 
upper tail coverts dark slaty grey. Neck, breast and 
belly slightly paler and more greyish white. Tail 
brownish and grey- Underside of tail boldly patterned 
with black basal half and rest white. 
The female differs strikingly from the male beinq 
a dull drab brown where the latter is vinous pink and 
brownish grey where it is bluish grey. 
Di str i but ion i It is found in Eastern and South 
Eastern Asia. India to north-eastern Tibet, northern 
China, Burma, Siam, Phillippine Islands and Andaman 
Islands. Rare vagrant in Ceylon. A summer resident 
only in the more northern parts of its range. From 
Pakistan east through Uttar Pradesh to West Nepal and 
Bihar, south through peninsular India to Madras and 
Mysore- <Map-I> Summer visitor to the Himalayan 
foothills, normally under c. 800 m altitude (Goodwin, 
1983; All 8f Ripley, 1 9 8 7 ) . 
CalJ: The advertising coo is a series of short rather 
harsh notes 'Croo, Croo, Croo, or Cror, Cro-Cro-Cro ' . 
The first note is longer and more accented than the 
others. The display coo is a hurried 'croo <wa) Croo 
<wa) croo <wa) . The <wa> being an inspiration only 
audible at fairly close quarters <Goodwin, 1 9 8 3 ) . 
1.1.3 Indian Spottsd Dovei Strttptopelia chinensis 
surat»nsis (Gmelin) 
Size : c . 30 cm. 
Field characttrsi Body pinkish brown and grey above 
spotted with white and with a conspicuous black-and-
white 'chessboard' at the base of hindneck. Tail 
blackish brown and slate with broad white terminal 
border which flashes prominently when spread out as 
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bird IS alighting. Underside of the body has vinous 
grey, paler on throat, white on belly, vent, and under 
tail coverts. Sexes alike". 
DJstributJont Ceylon, Indo-Malayan region. Southern 
China, Introduced. and e'stablished in parts of 
Australia, California, West Indies and Hawaii. 
Common in .appr opr i-at e biotopes throughout 
Pakistan <e>!cept desert and semi desert areas) and 
India east to c. Cachar in Assam, including Nepal, 
Sikkim, and Bhutan, south through the Peninsula to 
Kanyakumari. (Map-2> Normally to c 2400 m altitude in 
the Himalayas in summer; upto c. 1500 m in the 
peninsular hills. 
CaJJi Advertising coo is an emphatic ' coocoo ^ croor-
croor'. The display coo is a simplified form of the 
advertising coof coo, croor or coo, croo—oor given 
while bowing and repeated with each bow (Goodwin, 
1 9 8 3 ) . 
1.1.4.Indian Little Brown Dovet Streptopelia 
sifnagalansis cambayansis (Gael in } 
Size: c . 2 7 c m . 
Field characters! A small pinkish brown-and-grey 
dove. Head and neck lilac-pink with a 
If 
miniature'chessboard' in black and rufous on either 
side of foreneck; rest of upper plumage earthy browri 
with prominent grey patches on wing shoulders. Breast 
pinkish brown; rest of underparts white. Tail 
graduated, with much white near tips of the outer 
feathers. Sexes alike. 
Di str1 but i on i Africa, Arabia, Afghanistan and 
Turkestan. Also locally in Palestine, Syria, Lebanon, 
Turkey eind Malta, in ail these places probably as a 
result of human introduction as in parts of western 
Australia where it is now well established <GDodwin, 
1 9 8 3 ) . 
c . It occurs throughout Pakistan and India <upto 
1000 m in the Western Himalayas and 1500 m in the 
peninsular hills) east to Bihar, West Bengal and 
Bangladesh, south through the Peninsula to Rameshwaram 
and Kanyakumari. 
Call s The advertising coo is a soft, rather musical 
phrase of four, five or six notes 'Coo-coo, coo-oo ' or 
'Coo roo coo-coo-coo coo'. The nest call is similar. 
Display coo is a hurried sounding Coo-oo-oo-coo-coo 
<GDDdwi n, 1983) , 
Size 
Table - 1 
and Measurement of the study species 
Speci es 
S , dec aocto 
dec aocto 
S,tran que — 
bar i c a 
t ran quebrica 
S. ch inen s i s 
suratensis 
S, senega-
Jen s i s 
c ambayen sis 
Leng 
<cm 
32 
23 
30 
27 
th 
> 
Sex 
M 
F 
> 
T 
M 
F 
M 
F 
Wi ng 
< mm) 
186-198 
184-191 
136-145 
135-146 
132-143 
128-136 
130-136 
Bi 1 1 
< mm) 
22-24 
22-24 
16-19 
18-21 
19-21 
19-20 
19-20 
Tar sus 
< mm) 
26-27 
26-27 
17-21 
21-24 
20-24 
20-22 
20-22 
Tai 1 
< mm) 
135-140 
112-132 
84 - 92 
118-143 
117-133 
1 14-132 
118-127 
All measurements taken -from Al i & Ripley <1987). 
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CHAPTER - 2 STUDY AREA AND HETHODOLDGY 
2.1 STUDY AREA 
The study area comprised of the Aligarh Fort 
which is about 3 KM north of the Aligarh railway 
station, adjoining crop fields and grass fields <Map -
3) . 
Location of AJxgarhi Aligarh district lies in the 
upper Ganga-Yamuna doab. It extends from 27" 29'N 
latitude to 28" 11'N latitude and 77» 29'E longitude 
to 78° 38'E longitude. 
2,1.1. V»g»tatxons Vegetation of Aligarh is an aricl 
open scrub, commonly known as Rakhs (Champion and 
Seth, 1 9 6 8 ) . 
Vmg«tation of Forii It comprises of naturally growing 
trees and shrubs as well as artificial plantation 
including both indigenous and exotic species. 
Natural veget at ion t Among wild trees are Azar d ir acht a 
indica, Cordia di chotoma and HolopteIi a integrifolia 
on the right half of the ridge of fort while 
Azardirachta indica and Dalbergia sissoo chiefly grow 
on the left half of the ridge. Among shrub species 
Ih 
Capparxs sepjaria dominates on the ridge of the fort, 
while Pr osopj s jul if lor a occupies the -front part of 
the fort. The trees and shrubs on the ridges provide 
resting and roosting sites for doves. 
Artificial pj an tat i on z The common indigenous tree 
species arB Tarminalia arjuna, Tactona gr andis, Bombax 
caiba, Dalonix ragia. Cassia fistula, Syzygi urn 
cumin i i r Polyalthi a longifo 1 ia , P. pan<^ula and Bassia 
latifolia. 
Some of the exotic trees at fort are Sterculia 
sp.. Acacia auriculiformis, Ptarospermum acarifolium, 
Callistamon linaris, Thaspasia populnaa, Putranjiva 
r oxbur ghi i f Or av i1laa r obusta , Pon gam i a glabra^ 
Eucalyptus sp., Halia azadarach, Kigalia pinnata and 
F i cus ban j am in a. 
Some of the planted trees are common fruit trees. 
These include Hangifar a indica, Psidium guajava, 
Emb1ica officinalis, Annona squamosa, Syzygi urn 
cumin i i , Horus alba and Punica gr anatum. 
In the moat area vast expanse of barren land is 
present on which seasonal herbs grow. Doves feed in 
this region on wild herb seeds. 
Map. 3 Study area and its vegetation types 
i6 
The area of the fort is around 11.5 hectares. 
Crop Fimlds In the crop field near the fort <area 
10,000 m-^  approximately), wheat was cultivated as 
rabi crop. After harvesting the wheat crop, the field 
was left fallow. However, on one patch of the field 
bajra was sown in July as Kharif crop. 
Several herbs grow in the fallow field. Pr osop i s 
sp. forms a border on one side of the field. This 
provides resting sites for doves. 
Grass -fimldi The area of this field is about 9000 m . 
Although, this field is disturbed by human beings 
moving across, horse riders and washermen, it i5 
visited by doves in large numbers during winter. This 
15 because a wide spectrum of herb seeds are present 
after the monsoon plants have dried. During monsoon 
the hieght of grass/sedges in this field exceeds 50 
c m. 
Floral Flora of the study area is listed in Appendix-I 
2.1,2. CI 2 mat m i Aligarh experiences the tropical 
monsoon type of climate. The year can be climatically 
divided into three main seasons; 
TABLE - 2 
Monthly climatic conditions at Aligarh 
during January to December 1990 
Months 
January 
February 
March 
Apr i 1 
May 
June 
Jul y 
August 
September 
October 
November 
December 
Tern 
Max i mum 
23.2 
22. 3 
28.4 
37.8 
38.7 
40.3 
33. i 
33. 7 
32.9 
33.2 
28. 3 
23. 2 
perature 
Mini mum 
10.3 
11.9 
16. 1 
24.8 
26.6 
27.9 
25.2 
25.6 
24.9 
20.0 
15.6 
10.5 
•c 
Mean 
16.75 
17. 1 
22.25 
31.3 
32.65 
34. 1 
29. 15 
29.65 
28.9 
26.6 
21 .95 
16.85 
R . H . •/. 
80.2 
85.0 
68.00 
41.9 
64.3 
63.3 
87. 6 
88. 9 
88. 3 
76.8 
74. 9 
76. 6 
Rai nf al1 
< mm > 
0 
56.6 
0 
3. 8 
24. 2 
33. 7 
260. 3 
116.4 
232. 6 
0 
9. 8 
14,8 
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40 
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1. Winter - from mid October to mid March 
2. Summer - from mid March to mid June 
3. Rainy - from mid June to mid October 
The main climatic factors that play a major role 
in determining the flora and fauna of a region are 
temperature, rainfall and relative humidity. 
TempBraturez Aligarh experiences extremes of 
temperature. January was the coldest month of the year 
with mean maximum and minimum temperatures being 23.2° 
C and 10.3" C respectively. The hottest month of the 
year was June with mean maximum and minimum 
temperature being 40.3" C and 27.9" C respectively 
<Tabie-2>. 
Rai nf mJ J 1 Usually the monsoon sets in by the middle 
of June and contineous till the end of September or 
early October. The precipitation in October was 
recorded as O (Table - 2 ) . 
The rainfall d\jring winter is irregular and 
sporadic. This is highly beneficial for Rabi crops. 
Relative bumidityi During winter season, the relative 
humidity varied from the lowest in November (74.9"/.) to 
the highest in February (85X). During the summer 
season the relative humidity varied from the lowest of 
aoo 
2f)0 
a 
i 
^ 150 
a 
1 
1 100 ^ 
(mm) 
50 
(, 
Months 
Fig. 3. Monthly var ia t ion in m e a n rainfall dur ing 1990 
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Ai.9'/. in April to the highest in March ( 6 8 % ) . During 
monsoon, the relative humidity is very high reaching 
maximum in August <BB.9X> <Table -2>. 
Fauna : Fauna of the area is listed in Appendix-II. 
Soilt Soil plays an important part in determining the 
type of vegetation of any particular locality. The 
soil found in Aligarh is known as Khader ' 
23 
2.2 METHODOLOGY 
Doves were observed under natural condition with 
the help of B x 40 binoculars. Observations were 
taken in four hourly shifts on alternate days as 
adopted by Yahya (1980; 1988) a modification of the 
Ritpemted St andar d Obsar v at ion s ^ suggested by Hartley 
(1953 ) . 
The three shifts mere as follows: 
Morning shift - 0600 - 1000 hours 
Noon shift - 1000 - 1400 hours 
Evening shift - 1400 - 1800 hours. 
Phenology of common herbs in different •sed^ .nn'^ . 
were studied. Sampling of herbs was also done by 
laying quadrats randomly. The minimal number L»f 
quadrats was determined by the species-area curve. 
Frequency and density of the common herbs were also 
determined. 
Observation on feeding behaviour of doves was 
taken by scan sampling at ten minutes interval. 
Number of birds feeding, food items and association of 
doves with other bird species were noted. Seeds from 
the place where doves were found feeding were 
M^ 
collected by sweeping method and were identified with 
the reference collection. 
The study area was divided into six habitat types: 
1. Prosopis patch 
2. Plantation 
3. Scrub vegetation 
4- Feeding area close to cover 
5. Crop field 
6- Grass field 
To evaluate habitat utilization pattern, standarti 
walks were made through the study area along fixed 
transects six times in a month and every dove seen was 
recorded. The location of the bird was marked on the 
gridded map of the study area, the scale of which was 
1:48. The behaviour of the bird when first seen was 
also noted down. Following four behaviour patterns 
were seen in doves. 
1 . Feed i ng, 
2. Rest 1ng, 
3 - Preening, 
4. Calling. 
Habitat preference of doves was determined by a 
statistical technique described by Neu et al <1974). 
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First, a X'^  test was performed to test for the 
goodness of fit of utilized habitat to available 
habitat types. Then, Bonferroni confidence intervals 
were used to determine which habitat types were 
preferred The interval is 
P i - Z o V 2 k ^ P i < l - P i > / n < P i Z •</2k ^ Pi <1-Pi/'^ 
1 n Where Pj is the proportion of locations 
habitat type i and Z oCy2k ^^ the upper standard normal 
variate corresponding to a probability tail area o+ 
®^/2k. k is the number of habitat types and ot = 0.05 
the level of significance. 
ANOVA was used to compare habitat use of doves in 
different seasons. Count was dependent variable, 
species and seasons were independent variables. 
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CHAPTER - 3 HABITAT USE BY DOVES 
Birds, being mobile creatures, travel over d 
variety of habitats but select only specific one -for 
foraging or breeding. They select their particular 
habitat by responding to certain characteristic 
habitat features and partly this selection is innate. 
However, competition from other species shapes habitat 
use by birds, while intraspecific population pressure 
tends to broaden habitat use, interspecific 
competition tends to limit it (Svardson, 1 9 4 9 ) . 
3.1 Di st r i but ion pmttern of doves in the study area: 
The ring dove, the red turtle dove and the spotted 
dove show clumped distribution pattern in the study 
area (Maps, 4,5 tt 6>. This pattern of distribution is 
more evident in their preferred feeding habitats 
(Table-9>. Thus,the clumped pattern of distribution 
shown by these species may be due to the patchy 
distribution of the food resources in atheir preferred 
habitats. According to Hutto <1985> preferred food 
availability and distribution are two factors that can 
dictate habitat use patterns in non—breeding birds. 
The little brown dove shows random distribution 
pattern across the habitats. It is more abundant and 
' ' " ' | 3 M ^ ' p l j S 1 7 i B „ 
20 21 22 „ 21, 
0 48 
; i _ 
Map.4 Distribution pattern of the Ring dove 
in the study area 
11 12 13 K 15 16 ,7 
19 2 0 2 1 2 2 23 24 
0 48 96 144 Metres i 
I I I 
A.M.U\Farm 
f a \ \Dx 
X — X 
"x-x 
Map 5 Distribution pattern of the red turtledove 
in the study area 
Map 6 Distr ibution pattern of the spotted dove 
in the study area 
n 12 1 3 ^ , 5 , g , ^ 
0 48 96 144 
I 1 I I 
Map 7 Distribution pattern of the little brown dove 
in the study area 
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widely distributed than the other species (Map - 7 ) . 
It appears to be generalized with respect to the 
occupancy of space and utilization of resources. 
According to Goodwin <1983) S. sane^alen s J s has, over 
most of its range become adapted to a man-altered 
environment. 
3,2 Habitat dascr i pt ion t Although the area under 
study is not natural and is subject to various man 
made alterations, following six habitat types can be 
distinguished <Map - 3>. 
1. Prosopis patch (PP)t It lies at the entrance of 
the fort and has an area of about 18430 m^. This 
patch consists of Pr osopi s Jul i f lor a reaching a height 
of 8-9 m. 
2. Plant at ion (PL>t At the centre of the fort several 
fruit and ornamental trees are planted in an area nf 
about 27650 m^. 
3. Scrub vegatation (SU)t It consists of wild trees 
and bushes growing on the ridge of the fort. Its area 
15 around 32250 m . The dominant trees are 
Azadir achta indica, Cordia dichotoma, HoloptaIi a 
intagrifolia and Dalber gi a sissoo. Capparis decidua 
15 the dominant shrub species. 
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A. Feeding mr*a close to cover (FAOi It lies in the 
moat region, adjacent to scrub. It is a plain, 
barren land, roughly quadrangular in shape surrounding 
the fort. Seasonal herbs grow and shed their seeds in 
this region, on which the doves feed. Since, the 
entire moat area could not be viewed at the same time, 
observations on feeding behaviour of doves were taken 
n 
in an area of about 7000 m"^. 
5. Crop field (CFJs It lies adjacent to the fort 
and has an area of about 10,000 m"^. Wheat is grown as 
rabi crop and bajra as kharif crop. For the rest of 
the year the field is left barren, where wild herbs 
gr ow. 
h. Grass field (OF)z This is a vast area of about 
2 9000 m on which a variety of seasonal herbs grow and 
provide food to the doves. 
Table - 3 shows the proportion of the total area 
available for each of the six habitats. 
All the above mentioned habitats are continuously 
disturbed by human activities, except the scrub which 
15 comparatively less disturbed. 
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TABLE - 3 
Habitat area and proportion of the total area 
<avai1abi1ity> for each of six habitats 
^) Proportion Percent 
____ -_ 
Habi 
PP 
PL 
SV 
FAC 
CF 
6F 
t at t ype Area 
18430 
27650 
32250 
7000 
10000 
9000 
0.26 26 
0-31 31 
0.07 7 
O. 1 10 
0.08 8 
3.3 Habitat Pr ef^r »nc9 of dovitst Of t h e total 
available habitat, an anifnal may select some habitat 
types more than others and thus spend more time in 
these habitats than would be expected based on the 
availability of each habitat. 
Ring dovei The confidence intervals in Table - 4 show 
that the ring dove prefers the grass field <GF> over 
all the other available habitats. Prosopis patch and 
plantation are avoided. The scrub, feeding area close 
to cover and crop field are neither avoided nor 
preferred. Thus ring dove is predominantly a bird of 
open fields. Baker <1913> states that the ring dove 
prefers open country and dislikes heavy forests. 
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TABLE - A 
Bonferroni Confidence Intervale for the utilization 
of different habitat typee for the ring dove 
Z = 64 
Habitat 
type 
PP 
PL 
SV 
FAC 
CF 
GF 
Propor 
t i on D 
area 
avai1 a 
0. 18 
0. 26 
0. 31 
0-07 
0. 10 
0- 08 
, 
f 
ble 
Number 
of 
1ocat1 
4 
9 
27 
14 
21 
35 
Pi 
ons 
0.036 
0.081 
0.245 
0. 127 
0. 190 
0. 318 
Con f1 dene e 
1nterva1 
-0.01<Pj<0.082 
0. 01 3f,Pj ^ 0 . 149 
0- 137<Pj 1^0, 353 
0-044<PjlO.210 
0.092iPj sO.288 
0.201<Pj ^0.435 
119.767, p < 0.001 
Thr R*d Turtl* Dovi The confidence intervals in Table 
- 5 shows that the red turtle dove prefers crop field 
and grass field and avoids the Prosopis patch, 
plantation and scrub. The feeding area close to cover 
15 neither preferred nor avoided. The red turtle dove 
forms a mixed feeding aggregation with the ring dove 
and hence, it occurs abundantly in the grass field. It 
prefers the crop field too because the crop field 
provides a wide variety of herb seeds, specially 
during June and July. 
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Table -5 
Bonferroni Confidence Intervale for the utilization of 
different habitat types for the Red Turtle Dove. 
Z = 2-64 
Habi tat 
type 
Proper -
t i on of 
ar ea 
availabl 
Number 
of 
1ocat i ons 
Con f i dence 
i nterval 
PP 
PL 
SV 
FAC 
CF 
GF 
O. 18 
O. 26 
0. 31 
0.07 
O. 10 
o.oa 
3 
20 
23 
15 
32 
29 
0.024 
0. 164 
0. 188 
0. 123 
0-262 
0.237 
-0.012<P^<0. 061 
O.076<P^<0. 25: 
O . 0 9 5 < P ^ \ 0 . 2 8 1 
0.045<P^ sO.201 
O.157<Pj<0.367 
O. 136<Pj <^0. 338 
101.455, p < 0.001 
The Spotted dovet The confidence intervals in Table -
6 show that the spotted dove prefers scrub and feeding 
area near cover and avoids other habitats. This 
implies that it prefers forested areas, though not 
dense forests, and avoids dry open regions- According 
to Ali and Ripley ( 1 9 8 7 ) , it prefers moist regions, 
Goodwin (1983) states that it frequents woodlands, 
forest edges, agricultural country with trees and 
gardens, not usually in arid or treeless areas or in 
heavy forest. 
3^ 
Table-6 
Bonferroni Confidence Intervals for the utilization of 
different habitat types for the Spotted Dove. 
Z = 2.64 
Habitat 
type 
PP 
PL 
SV 
FAC 
CF 
GF 
Propor 
t i on o 
area 
avai1 a 
0. 18 
0. 26 
0.s31 
0. 07 
0. 10 
0.08 
_ 
f 
ble 
Number 
of 
1ocat i 
1 1 
a 
64 
24 
4 
0 
Pi 
ons 
0.099 
0-072 
0. 576 
0. 216 
0. 036 
0 
Con f i dene e 
i nterval 
0.025<P^ ^ 0 . 173 
0. 008<Pj 1.0- 1 36 
0. 453^P^ «,0. 699 
0.113<Pj \ D .319 
-0.01 <pJ^0.Cl8I• 
Totally avoided 
9 1 . 8 8 , P < 0.001 
The L i t t l e Broun Dovet Looking at the confidence 
intervals in Table - 7, it is clear that the little 
brown dove prefers feeding area close to cover, scrub 
and grass field and avoids prosopis patch. Plantation 
and crop field are neither avoided nor preferred. The 
lower limit of the interval for the scrub vegetation 
<SV> feeding area close to cover <FAC) and grass field 
<GF> are 0.31, 0.07 and 0.84 respectively which are 
equal to and barely exceed the expected proportion of 
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usage. This shows that the little brown dove does not 
show a very strong preference for any one habitat 
type. Its distribution pattern in Map 7 also shows 
that it occurs practically everywhere. Thus, it can 
be considered to be more adaptive than the other three 
spec 1es. 
Table - 7 
Bonferroni Confidence Intervale for the utilization of 
different habitat types for the Little Brown Dove 
2 = 2.64 
Habitat 
type 
Proper -
t i on of 
area 
avai1abl 
Number 
of 
1oc at 1ons 
Con f1dence 
1nterval 
PP 
PL 
SV 
FAC 
CF 
GF 
O. 18 
O. 26 
O. 31 
O. 07 
0. 10 
O. 08 
27 
138 
190 
55 
48 
63 
0.051 
0. 264 
0. 364 
O- 105 
0.092 
0. 121 
O.026<PjiO.076 
O.214sPj <0.314 
O. 310^Pj f^ O. 4 19 
O.07 KP^<0.140 
O.059iPj <0. 125 
0.084<PjlO.158 
73.267, p 0.001 
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Table-B 
Preference and/or Avoidance of four species of 
doves for the six habitat types 
Habi tat 
Dove 
spec i es 
PP PL SV FAC CF GF 
Ring Dove Avoid 
Red Turtle Avoid 
Dove 
Avoi d 
Avoi d Avoi d 
Prefer 
Prefer Prefer 
Spotted 
Dove 
Avoid Avoid Prefer Prefer Avoid 
Little Avoid 
Brown dove 
Prefer Prefer 
Total 1 y 
avoid 
Pref er 
It is assumed that a species is found with 
greatest frequency and abundance in habitats to which 
it 15 best adapted. In this case, it was seen that 
all the species did not prefer a single habitat at the 
same time. 
Though, the spotted dove and the little brown 
dove preferred scrub vegetation (SV) and feeding area 
close to cover (FAC), the time (Table-9> and frequency 
of their occurrence (Table-3D, 31) are different. 
While the spotted dove occurs only from October to 
April, The little brown dove is resident throughout 
the year. Similarly, the ring dove, the red turtle 
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dove and the little brown dove prefer grass field, but 
their frequency of occurrence varies Table - 2 8 , 29<^3^) 
Secondly, the red turtle dove occurs in the area from 
January to August (Table -9) and most of the ring dove 
population occurs from January to April. 
Thus, all four species differ in habitat 
occupation. Lack <i9A4> pointed out that 18 
congeneric species of the British passerine were 
isolated from one another by difference in habitat. 
TablB-9 
Occurrsnce of the four dove species 
in the study area <1990) 
Speci es 
Ring Dove 
Red Turtle Dov( 
Spotted Dove 
Little Brown 
J F M A M J J A S O N D 
+ + + + + 
3,4. Hmbitmt Usmt Habitat meets the needs of feeding 
refuge, display and nesting. (Tables 10, 13, 16, 19) 
summarize the dove use of different habitats under 
study for different activities. 
The Ring Dove\ Of the total number of birds located 
ho 
<n = 9 8 4 ) , most occurred in grass field (n = 827>, 
followed by crop field (n = 56>, feeding arGA close to 
cover <n = 4 3 ) , scrub <n = 4 2 ) , plantation <n = 12) 
and prosopis patch (n = 4 ) . 
Percent activities 
Table-10 
of the ring dov 
<^- Act i vi t i es-^ 
e in each habitat. 
Habitat Number of 
birds seen 
Feed -
1 ng 
Rest-
i ng 
Preen-
1 ng 
Cai 1 
1 ng 
pp 
PL 
SV 
FAC 
CF 
GF 
Total 
4 
12 
42 
43 
56 
827 
984 
1.1'/. 
61 . 97. 
77. 37. 
91 . 57-
507. 
33. 37. 
467. 
33. 37. 
7.67. 
507. 
13. 57. 
4. 87. 
9. 17. 
66, 67. 
3 7.87. 
13.6 7. 
0.97. 
Percentage 
Table -11 
use of various tree species for 
activities by the ring dove in 
the area of plantation <PL) 
di f f er en t 
Tr ee spec i es 
Resti ng 
25"/~~ 
Acti vi t i es 
Preeni ng Calling 
507."" 
37. 57. 
Gr ev iliBm 
r obiis t a 
Eucalyptus s p . 
High volt age 
transmission wir( 257. 12. 57. 
^1 
Table -12 
Percentage use of various tree/shrub species 
for different activities by the ring dove 
in the area of scrub vegetation (SV) 
Tree species Activities 
Resting Preening Calling 
Prosopis sp. 207. 50'/ 207. 
Acacia arabica 57. 13.37. 
Cordia dichoioma 257. 33.37. 6.77. 
Azadirachta 157. 26.77. 
indica 
Dry unidentified 257. 16-77. 6.77. 
tree 
< 
High volt age 
transmissionwire lOX 26.7 7-
In the area of plantation 33.3X of the ring dove 
activities was resting {Table-10> and 66.67. wa'-
calling. For resting it used Eucalyptus sp. <507.J 
and Oak <25X). For calling it used Oak (507.) and 
Eucalyptus <37.57-> <Table-ll>. 
In the scrub vegetation area 2.77. of the 
activities was feeding, 46X resting, 13.SX preening 
and 37.8X calling. For resting it used Prosopis sp. 
(il 
<207. > , babool ( 5 % ) , lasora <257.), neem H5'/.) and dry 
tree (2551). For preening it used Prosopis sp. < 5 D % ) , 
lasora <33.3X> and dry tree < 1 6 . 7 % ) . For calling it 
mainly used neem < 2 6 . 7 X ) , Prosopis sp. (20X>, babool 
<13.3%) <Table-12> . 
Table -13 
Percentage activities of the Red Turtle Dove in 
each habitat 
Habitat Number Activities 
type of birds 
seen Feeding Resting Preening Calling 
PP 3 33.3'/. 66.77. 
PL ' 22 31.87. 9.17. 59.17. 
SV 30 507. 16.7 7. 3 3.3/. 
FAC 29 66.77. 20.87. 8.37. 4.2 V. 
CF 93 93.37. 3.37. 3.37. 
GF 447 96. IV. 3.97. 
Total 624 
The total number of birds seen was 624. Of these 
most occurred in grassfield <n = 447>, followed by 
crop field <n = 9 3 ) , feeding area close to cover <n = 
2 9 ) , scrub <n = 3 0 ) , Plantation (n = 2 2 ) , prosopis 
patch (n = 3 ) . 
Table -14 
Pe rcentage use of various tree species for different 
activities by the red turtle dove 
in the area of plantataion <PL>. 
Tree species Acti vi ti es 
Resting Preening Calling 
Dmlonix regia 
Terminali a arjuna 
Melia axedar ach 
28.6'/. 
28.67. 
4 2.87. 
38. 4 7. 
2 3.1 7. 
15.47. 
237Ix Hi gh volt age 
transmission wire 
1007. 
Table -15 
Percentage use of various tree/shrub species 
for different activities by the red turtle dove 
in scrub vegetation <SV> 
Tree species Act i vi t i es 
Resting Preening Calling 
Azadir achta indica 
HoloptaJ J a intagrifoJia 
Da Ion i X r agi a 
Cor dia dichotoma 
Pr osop i s sp. 
1 3 . 37. 
2 6 . 7 7 , 
6 . 77. 
1 3 . 37. 
1 3 . 37. 
2 6 . 77. 
207 . 
407 . 
407 . 
20 7. 
307. 
10 7. 
10 7. 
30X High volt age 
transmission wire 
H 
In plantation, 31.8X of the red turtle dove 
activities was resting (Table-13>, 9.1"/. preening and 
59.1'/. calling. For resting, it was seen using bachain 
( 4 2 . a X ) , Termxnalia arjuna ( 2 8 . 6 % ) and Delonix regia 
(28.65i). For calling it used Delonix regia <38.4'/.>, 
Terminalia arjuna <23.1>C> and Melia azedarach <15.4y.) 
<Table-i4>. 
Table - 13 shows that 5DX of the activities of 
the red turtle dove in the scrub vegetation was 
resting, 16.7% preening and 3 3 . 3 % calling. For 
r e s t i n g it m a i n l y u s e d HoJoptelia integrifoJia 
<26.7%>, neem (13.3Ji), lasora <13-3X> and Prosopis sp. 
(13 . 3 % ) . For preening, it used Prosopis sp. (40"/.> 
and lasora <205i>. For calling mainly Holoptelia 
intergrifolia (30%) and neem (20%) were used (Table-
15) . 
The Spotted Dovei Of the total number of birds seen i r. 
different habitats <n = 3 6 6 ) , most were found in 
feeding area close to cover (n = 221) followed by 
scrub <n = 1 0 2 ) , prosopis patch <n = 18),crop field, 
(n = 17) and plantation (n = 8 ) . 
In plantation, 3 7 . 5 % of the activities of the 
spotted dove was resting, 2 5 % preening and 37.5'/. 
hs 
calling. In the scrub vegetation, 7.77. of the 
activities was feeding, 5 8 . 8 % resting, 20"/. preening 
and 13.8X calling <Table-16). In the plantation, tea^-
Table - 16 
Pttrcmrttagm a c t i v i t i e s of ths s p o t t e d dove 
in each habitat 
Habitat Number Activities 
type of birds 
seen Feed- Rest- Preen- Call-
i ng i ng i ng i ng 
PP 18 63.67. 18.27. 18.27. 
PL 8 37.57. 257. 37.57. 
SV 102 7.77. 58 . 5X 207. 13.87. 
FAC 221 8 8 . 17. 1 1.97. 
CF 17 76.47- 11.87. 11.87. 
GF O 
was used for resting <66.75i>, preening (507.) and 
calling (66.7%) (Table-17>. In the scrub vegetation, 
mainly lasora <30%) and dry trees were used for 
resting, for preening dry tree (407.) and lasora t357.) 
were used and for calling mainly neem <42.9X) and 
Prosopis sp., <21.47.> were used <Table-18>. 
Table - 17 
Percentage use of various tree species for different 
activities by the spotted dove in 
plantation area <PL> 
Tree species Activities 
Resting Preening Calling 
Tectonm grandis hh.JV. SO'/. 66.77. 
HTgh "volt age 3373J< Eov. 33 737, 
transmission wire 
Table - 18 
Percentage use of various tree/shrub species 
for different activities by the spotted dove 
in scrub vegetation <8V> 
Tree species Act i v i t i es 
Resting Preening Calling 
Azadir achta indica 
Holopta 1 i a integri-folia 
Cordia dichotoma 
Pr osopi s sp. 
Dry tr ee 
loy. 
1 1 . 77. 
307 . 
1 6 . 77. 
257 . 
6 . 67. 
57 . 
357. 
157. 
407. 
57. 
4 2-97. 
14.3 V. 
14. 37. 
2 1.47. 
7.17. 
Hi gh volt age 
transmission wire 
hi 
The L i t t l e Broun Dovet The total number of birds seen 
was 1367. Of these most occurred in scrub (n = 4 1 9 ) , 
followed by grass field <n = 3 0 4 ) , plantation <n = 
2 8 B ) , feeding area close to cover <n = 1 7 6 ) , crop 
field <n = 140) and Prosopis patch <n = 40) <Table 
19) . 
Table - 19 
Percentage activities of the little brown dove 
in each habitat 
Habitat Number Activities 
type of birds 
Feed- Rest- Preen- Cail-
i ng i ng i ng ing 
PP 40 21.6y. S.BX 72.67. 
PL 288 3.3% 39.3'/ 12.57. 44.97. 
SV 419 6.27. 46.97. 8.57. 38.4>: 
FAC 176 73.57. 22.17. 2.97. 1.57. 
CF 140 59-4 7. 16.87. 4 7. 19.8 7. 
GF 304 84-17. 87. 6.87. 1 . 1 >. 
Table - 20 
Percentage use of various tree/shrub species 
for different activities by the little brown dove 
in the plantation area <PL) 
Tree/shrub species Activities 
Resting Preening Calling 
Melia azedarach 1.87. 
Tectona grandis 1 1 . 55i 
Azad2 r achta indica 
Gr 9V i 1 Ima robust a 1.8'/. 
DeloTtix regia 17.7% 
Eucalyptus sp. 1.8% 
Horus alba 3.5% 
Psidium guajava 1.8% 
Cassia f istula 0.9% 
Casuar in a aquiset i-f o 1 i a 2.6% 
F icus ban j aw in a 0.9% 
Bombax ceiba 0.9% 
TermJnalia ar j una 
Plumer i a rubra 0.9% 
Albezzi a lebbak 
Dry tree 2.6% 
Dandrocalawus str ictus 
Agave amer icana 0.9% 
5.5% 
8. 3% 
11,1% 
25% 
2. 8% 
1 .6% 
7% 
1 . hV. 
6.2% 
16.4% 
6. 2% 
2. 3% 
5. 5% 
1 . 6% 
3. 1 % 
3, 9% 
0.8% 
1 . 6% 
4.7% 
0.8% 
High voltage 
transmission wire 5 2 . 2% 4 1 . 7 % 40. 6/. 
^9 
Table - 21 
Percentage use of various tree/shrub species 
for different activities by the little brown dove 
in scrub vegetation <SV> 
Tree/shrub species Activities 
Resting Preening Calling 
Azadirachta indica 23X 2-8X 27.3'/. 
HoIopteJJa int^grifoJia 16.37. 10.6"/. 
Cordia dichotoma 18. AX 33.3*/. 13.7"/. 
Eucal yptus sp . 17. 
Acacia arabica 1.57. 1.2 7. 
DaJbargia sissoo 5 . 1 % 3.17. 
Dry tree 5.67. 257. 15.57. 
Prosopjs sp. 10.27. 8.37. 4.37. 
Cappar i s sep i ar i a 0.57. 3.77 
High voltage 
transmission wire 18.4% 3 0 . 5 % 20.57. 
In the plantation, 3.3% of the activities wat 
feeding, 3 9 . 3 % resting, 12.5% preening and 44.'W, 
calling (TablB-i9). For resting mainly Dalortix regia 
(17.7%) and T^ctona grandis (11.5%) were used (Table 
2 0 ) . For preening mainly Delonix regia ( 2 5 % ) , 
Gravillea robusta ( 1 1 . 1 % ) and Tectona grandis (8.37.) 
so 
were used and for calling mainly Delonix regis 
<16.4"/.), T^ctona grandis <7'/.>, Oak (6.2"/.) and 
Eucalyptus sp. (6.25i> were used. 
In the scrub vegetation, 6.2'/. of the activities 
was feeding. Ah.97. resting, 8.5% preening and 38.47. 
calling (Table - 1 9 ) . For resting mainly neem <23X), 
lasora (18.4X) and Holoptflia integrifolia (16.3%) 
were used. For preening mainly lasora (33.3X> and dry 
trees (25%) were used and for calling mainly neem 
(27 . 3 % ) , dry trees ( 1 5 . 5 % ) , lasora (13.7%) and 
Holoptalia intagrifolia ( 1 0 . 6 % ) w e r e u s e d . 
Thus it was seen that in the plantation area, the 
ring dove mainly used Gr tv i11«a r obust a and 
Eucalyptus species for its maintenance activities and 
in the scrub area, it mainly used Cordia dichotoma, 
Prosopis sp., and Azadirachta indica. 
T h e red t u r t l e d o v e u s e d Halia azadarachf Delonix 
r egi a and Terminalia ar j un a in the plantation area. 
While in the scrub vegetation, it mainly used 
Holopteli a integrifolia, Azadir acht a indica, Cordia 
dichotoma and Prosopis sp. 
The spotted dove used Tectona grandis in the 
plantation region. In the scrub vegetation it used 
5"; 
Cordxm <fach0to»mf Prosopts ep., dry trees, Holoptelia 
jn t egr1fo i J a and Azadir ac ht a xndica. 
The little brown dove mainly used Delonix 
regia, TBrminalia arjuna , Horus alba, Grcvillea 
robusta, Eucalyptus sp., dry trees and Bombax ceiba 
in the plantation area. In the scrub vegetation i t 
mainly used Azad i r acht a indica, Cordia d ichot oma, 
Holoptalia mtagrifolia, Prosopis sp., and dry trees. 
All the four species, thus differ in using 
different tree/shrub species for their maintenance 
activities. They may be reducing the competition for 
space utilization in this way. 
Numerous studies of occurrence or behaviour of 
individual bird species have revealed affinities to 
specific tree or plant species <Sturman 1968, Morsp 
1971, Winternitr 1976, Bertin 1977, Hebrard 1978, Rice 
1978, Holmes et al. 1979, Roberts 1979, Landres and 
MacMahon 1 9 8 0 ) . 
Rice et al <19a4) have suggested that tree 
species composition is important to avian habitat 
selec 11 on. 
It was seen that the doves use feeding area close 
to cover, crop field and grass field mainly as feeding 
^2 
areas. The food availability changes markedly with 
the changing seasons <Table - 2 4 ) . Use of space by 
birds corresponds strikingly well with the 
distribution of available food <Hutto, 19B5>. It I B 
thus expected that the seasonal use of the feeding 
habitats by different species of doves should also 
vary, ANOVA showed that the differences in the 
seasonal use of a habitat by different species of 
doves was statistically significant. 
Feeding area close to covert All the four species use 
this habitat, but there is a significant variation in 
the number of different species feeding in each season 
(Table - 2 2 , F 3 ^ = 5.989, p = 0.05> as well as in the 
number of each species feeding during different 
seasons <F2 ^ = 20.247, p = 0 . 0 5 ) . 
Crop field: The four species coexist in this field 
only in April. A significant variation was found xn 
the numbers of four species feeding in each season 
<F 3 ^ = 5.082, p = 0.05, Table -23) and in the number 
of each dove species feeding during different seasons 
^^ 2 h ^ 14.123, p = 0.05>. 
Grass field: S. chinen s i s excludes from this field, 
while the other three species coexist till the first 
Table - 22 
ANOVA - for the comparison between numbers of four dove 
species feeding in FAC 
Season Dove species 
Ring dove Red Turtle Spotted Little brown 
dove dove dove 
Winter +1.591 <3B)* 1,279 (18) 2.207 <16D> 1.924 <83> Jx^ = 7.001 
£^y,^ = 12.7A 
Summer 0.778 <5> 1.041 (10) 1.792 (61) 1.857 (71> ix ^ = 5.4<^8 
£x^ = 8.349 
Monsoon 0 0 .301 <1) 0 .301 <1) 1 . 176 < 14) £>: ^ - 1 . //fct 
£ X-^  = 1 . 564 
ny = 12 
£x = 2 .369 €>!„ = 2 .621 C>''^ = •^•30 ^ x ^ = 4 .957 £>:„ =14 .247 
£X-2 = 3 .137 ^x-^ = 2 .81 ^>i-" = 8 -173 ^>:"- =8 .533 £ X"^ .^ =22.6"=^ ^ 
CP = 16.915 
^t_< 'i 
SSj = 5.738 
SS^ = 3.604 
SSg = 1.600 
SB w i t h i n = 0 , 5 3 4 
A n a l y s i s o f V a r i a n c e T a b l e 
S o u r c e of Sum of s q u a r e s df 
v a r i a t i o n (SS> 
Vari^ance V a r i a n c e 
<S'*-> r a t i c <F> 
Seasona l 3 . 6 0 4 2 1 . 8 0 2 2 0 . 2 4 7 
Spec ies 1.600 3 0 . 5 3 3 5 .989 
Error 0 .534 6 0 .089 
Total 5 .738 11 
Resu l ts : ^2 6 ~ 2 0 . 2 4 7 , p = 0 . 0 5 
F3 ^ = 5.989, p = 0.05 
* Actual counts? + Logarithmic transformation of actual counts. 
Table - 23 
ANOVA - for the comparison between the number of four dove 
species feeding in crop field 
'Season Dove species 
Ring dove Red Turtle Spotted Little brown 
dove dove dove 
Winter -t-0.301 <1>» 0 0 0.903 <7> ^>i^ = 1.204 
^>!^ - 0.906 
Summer 1.556 <35> 1.863 <72> 1.146 <13> 1.851 <70> (^x^ = 6.416 
^,i^ = 10.63 
MosDon 1.176 <14> 1.532 <33) O 1.653 (44) C>i^ = 4.361 
^X^ = 6.4&2 
ny = 12 
£>i = 3.033 C>! = 3.395 C>! = 1-146 ^>! = 4.407 £>y =11.981 
i^y,^ = 3 .895 t>i^ = 5 .818 ^>i^ = 1.313 ^>i^ = 6 .974 £y,^j=i7.999 
CF = 11.962 
SSj = 6.037 
SS^ = 3.446 
SSp = 1.859 
SS within = 0 .732 
Analysis of Variance Table 
df Variance V a r i a n c e 
<5^> r a t i o <F > 
-^ ------ -^ - ^-^, 
3 0.62 fi.OS? 
6 0 .122 
11 
F2 ^ = 1 4 . 1 2 3 , p = 0-05 
Fj^^ = 5 . 0 8 2 , p = 0 . 0 5 
tt Actual counts + Logarithmic transformation of actual cour t t s . 
Source of 
van at ion 
Seasonal 
Species 
Error 
Total 
Results: 
Sum o f s q u a r e s 
<SS> 
3 . 4 4 6 
1 . 8 5 9 
0 . 7 3 2 
6 . 0 3 7 
^ , 1 4 . 
S5 
week of July. The numbers of different species 
feeding in each season varied significantly ^^ 2 4 ~ 
7.154, p = 0.05, Table - 24) and a significant 
variation was found in the number of each dove species 
feeding during different seasons too ^^2 4 ~ 87.46, p 
= 0 . 0 5 ) . 
A significant difference was found in the number 
of each dove species feeding during different seasons, 
because, availability of food varies during different 
seasons (Table - 2 ^ , 26>. While a significant 
difference was obtained between the numbers of four 
species feeding in each season as the species 
preferred different habitats <Table - 8 ) . The 
differences are also since all the four species do not 
occur together in the study area all the year around 
<Table - 9 ) . These differences must have evolved over 
time and thus led to reduction in chances of 
interspecific competition and competitive exclusion. 
According to Johnston (1971), exploitation of a 
common environmental resource by several species 
implies overlapping of niches and strongly suggests 
competition among the species. A variety of 
strategies have been evolved enabling sympatric 
species to partition environmental resources 
Table - 24 
ANOVA - for the comparison between the numbers of 
four dove species feeding in grass field 
Season Dove species 
Ring dove Red Turtle Spotted Little brown 
dove dove dove 
Winter +27743T553>"» 2735673277 27225Tl6877~£x ~~ = ~7 732A 
Jx^ =18.025 
Summer 2.398(250) 2.0B3<121> 2.029<107> C>«~ = 6.51 
0K^ »14.206 
Monsoon 1.342 (22) 1.176 (15) 1.279 (19) ^x = 3.797 
0X* = 4.82 
n^ = 9 
%x » 6.483 $M = 5.165 t>* * 5.533 C>y "17.631 
tx^ = 15.075£x^ = 11.273 ^x^ = 10.703 C X ^ T = ^ ^ - ° ^ ^ 
CF = 34.539 
SSj = 2.512 
SS^ = 2.274 
SSg = 0.185 
SS within = 0.053 
Analysis of Variance Table 
Source of Sum of squares 
vari at i on (SS) 
n a n c e variance 
(B-^ ) ratio (F 
Seasonal 
Spec i es 
Error 
Total 
Result 51 
« Actual counts 
+ Logarithmic transformation of actual counts, 
2.274 
0. 185 
0.053 
2.512 
•^2,4 -
f^2.4 = 
87 
7. 
. 46, 
154, 
P ' 
P 
2 
2 
4 
8 
" 0. 
« 0 
1 . 137 
0.093 
0.013 
05 
. OS 
87. 46 
7. 154 
f? 
effectively and thus maintain long term stable 
population le'vel. The variation in seasonal use of 
the habitats by the four dove species may be one of 
the strategies to avoid competition. 
5-8 
CHAPTER - IV FOOD AND FEEDING HABITS 
All organisms require an energy source and 
nutrients for growth, maintenance activity, 
reproduction and hence survival. A bird needs high 
calories of energy because of its warm bloodedness and 
aerial mode of life. Caloric needs also depend on the 
body size. Smaller sized animals need high calories 
as compared to large sized animals. 
Doves are graminivores. They find their dietary 
needs neatly packed in seeds. Seeds of grass contain 
much protein, carbohydrates and fats actually formed 
to provide nutrition to the new plant. Doves feed on 
seeds of various plant species such as grains of 
several crop plants like paddy, wheat, jowar, bajra, 
lentils, grass and weed seeds. Thus, they Bre 
euryphagous. The utilization of a wide variety of 
plant seeds according to seasonal availability is a 
possible adaptive strategy for doves to survive in an 
environment with marked seasonal fluctuations in 
resource abundance. Grain/seed crops are seasonal and 
thus doves face alternating periods of abundance and 
scarcity. As pointed out by Korschgen, 1958; Ward, 
1964 and Carpenter, 1971, seasonal availability uf 
various food largely determines the feeding ^lablt ot 
doves. 
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Piccording to Dasmann <1982), when seeds ^r e 
scarce, either the seed eaters should starve or 
search their food elsewhere. Doves have probably 
evolved some mechanism which enables them to relate 
searching effort to the amount of food found. 
Certainly, they can recognize a situation where no 
food exists and respond by searching elsewhere (Losi-
to and Mirarchi, 1 9 9 1 ) . 
4 , i , Food availability 
Table - 25 shows the availability of various food 
items of doves all the year round. Table - 26 showfe 
the frequency and density of the common herbs in the 
study area. 
During January and Febraury abundant seeds arp 
available from the previous monsoon plants. A large 
number of doves were seen feeding in grass fields, 
during these -months. This food supply gradually 
diminished in March and April due to exhaustion. Thi-^ 
was reflected in the low number of dove feeding in the 
field. 
During mid April wheat was harvested in the • study 
area and the doves shifted to stubbles and fed on the 
scattered wheat grains and the weed seeds. During May 
Table - 25 
Showing the avialbility of dove food in the study 
area. During different months <1990) 
•"t'L'd plants 
-E>c2 entitle Montht 
).9<r,ee of pi antE) J F H A M J J t-- S 0 
Chen opod mm + + + 
albuw 
Gvmphr e-TiB 
ceJosioides * + + 
Digera mur icata + + <- + + 
Amar aTithus 
Vir idi s + + + 
Ever hav1 a 
Diffusa ^ + + + -«- f 1 ^^  t f 
Ar gewoTie »evicar/a f t • ^ ^ 
fumaria iTidica ^ .^ ^ 
Brassica 
<.ampestr is » . ^ 
TrjbuJus 
ter resir J s ^ ' + ^ 
Cassia tora + + + 
Tr1 anthems 
por tulacastrum + + + ^ 4. (. < 
Tr J anthuema 
gov iTidia + - • - - * - + « 
f r J ^ e r on + + + 4 ^ -t t < 
bonarlen s1s 
Pluchea + + * 4^  + 
iar/ceoiata 
C rot on bonpl an- f- -^ + + j. ^ + 
dj an urn 
tuphorbia hirta ^^ ^ ^ 
Djchanthjum + ^ ^ + + < 
£i>7Lnu,icUu yn 
TrinIe-2;:< c o f i t d , 
- { • ' • d p l a n t ? 
I t r i ( f<e5 r . f p i c r i t t ) J F H A H J v! A b H 
<ryi iTidr ica 
EchiTiochloa + + + 
P a r / j c u » + + + 
aiit idoiale 
Paspalidium + + + 
Paspalum -^  -* + 
S e t a r j a + - » - - » -
^-er ticjlJata 
Chloris barbata + + + 
Cyriodon dactylon •*-
OactylocteTf lam -^ 4 -
Bi^gyptjum 
Poa ariTiua + + 
SpoTvhotcus dicoider ^ ^ ^ 
Phlaris »iTior 
Er agr ost J s •*- + + 
>/J scosa 
Trjticu» aBs^tivam 
Cfperus rotiir/dus + ^ -^
Cyperus + 4 ^ 
PeTiTi iset<t9 + <^  ( 
t yphoides 
Br achiarla rawosa 4 4 4 
Digitar ja + + -h 
c 111 ar 1 s 
30 
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Fig. 4 Number of food items available to doves 
in the study area during I990 
Table - 26 
Frequency and density of the common herbs 
in the study area <1990> 
Feedi ng 
area c1ose 
to cover 
Cr op 
field 
Gr as! 
field 
Den Frequ- Den- Frequ 
ency sity^ 
X perm"^ 'J. per m 
ency sity ency sity 
Fr equ — Den 
•  
'/, per m' 
WINTER HERBS 
Chen opod i um 
a J bum 
Fumar i a indi c a 
Ch1 or i s bar bat a 
Phlaris minor 
Amaran thus 
V ir i d i s 
Boer hay i a 
d X a us a 
Cynodon 
dactyIon 
Po a annua 
SUMHER HERBS 
Gomphren a 
ce1 OS io ides 
Argemone 
m ax i c an a 
Er 1 ger on 
bonariensis 
Pluchea 
J an c eo 2 at a 
;o 
40 
60 
!0 
40 
:0 
50 
60 
0.8 
1 . 6 
O 
0.6 
O. 12 
O. 6 
O. 96 
100 
100 
100 
!0 
16. 4 
12 
15. 6 
O. 2 70 
Table-26 contd 
Feed i ng 
area c1ose 
to cover 
Crop 
field 
Gr asB 
field 
Fr equ-
ency 
Den-
51 ty, 
perm" 
Frequ-
ency 
V. 
Den— Frequ- Den 
Bity ency Bit/ 
perm"^ X per m 
Coroton 
BonplmndJanum 
Dicban thium 
annulatum 
-O 
;o 
O. 24 
0.56 60 O. 5 
Cynodon 
dact y1 on 
MONSOON HERBS 
60 0-64 ;o O. 56 
Gomphren a 
ceI OS io ides 
20 O. 2 0.1^ 
Di ger a 
mar i c at a 
90 2.32 4! O . vt 
Boer hav j a 
difffusa 
10 0-2 
Tr1bu J us 
terrestris 
20 O. 2 20 0.28 O. ?'. 
Euphorbia 
h 1 r t a 
30 O. 4 10 0.08 
Cassia t or a 
T r1 ant hema 
portula-
c as t rum 
!0 O. 16 00 28 
0 . [J 6 
u. s 
TrJ anthema 
govindia 
Croton bon p1 an 
di anum 
10 
10 
O. 08 
0.08 10 o. o; 
Ec h in oc h1oa 
CO J onu» 
20 0.52 20 0.16 40 
. 1 V 
Table-26 contd. 
Feedi ng 
area c1ose 
to cover 
Crop 
field 
Gr asB 
field 
Frequ-
ency 
Den-
si ty, 
perm" 
Frequ- Den-
ency sity^ 
v. per m*" 
Fr equ— Den -
ency 5i t y, 
V. per f?r 
Pan icKfm 
antidotaJe 
50 0.4 
Pas pa 1 ids urn 
•f 1 av i dum 
90 1 . ^ ".4 
PaspaJ um 
di s i 2 chui 
20 0.32 8\ 6. 64 
Setar i a 
yer t i c i11 at a 
10 O. 16 
Cynodon dact y J on 
Dactyloctenium 
aegypt 2 um 
Spor obo1ous 
d2 ander 
70 
30 
2.52 40 
0.88 90 
2.2 50 rf.'ve 
2.36 4 0 1 . rJ 
10 G. A 
Eragrostis 
V 2 scos a 
!0 O. 10 0.16 30 O. 
Cyper us r otundus 4 0 
Cyperus -
compres sus 
Br ach2 ar 2 a 
ramosa 
20 
1 . 2 
0.28 
;o 
;o 
Digit aria 
ciliar is 
!0 1.16 40 0.44 10 (I . 4 4 
Setaria 
tomentosa 
10 0.04 
cs 
and June, wild plants died due to scorching heat and 
lack of moisture. But, at the end of June ploughing 
of the cultivated field brought the deep seated seeds 
to the surface. Secondly, monsoon showers at the end 
of June promoted the growth of annual grass and weeds. 
In the grass field the height of these grasses 
e>:ceeded 50 cm. The ground became boggy during July 
and August due to accumulation of water. This type of 
habitat becomes unsuitable for doves for feeding. 
However, during this period doves fed upon wild seeds 
in the cultivated field which is a slightly elevated 
region and is not waterlogged. 
From mid—September villagers started cutting the 
grasses and the ground also became dry. Thus, again 
wild seeds from the monsoon plants are available to 
the doves during the fourth coming winter season. 
As shown in Figure - 4, from November to March, 
25 - 26 food items are available. 
Summer and monsoon are lean periods for the doves 
in the study area, with only 8-13 food items available 
between April and July. From August onwards the 
number of food items start increasing with 11, 20 and 
22 in August, September and October respectively. 
4.2. F^mdirtq activity 
Doves feed in aggregations. They form feedinq 
congregations particularly when the food is abundant. 
In the present study large groups of birds were seen 
feeding together during winter season (Figs. 7 to 1 0 ) . 
Feeding activity starts after sunrise when a few 
individuals locate and concentrate in the area 
containing abundant food. Soon, they are joined by 
more birds and the flock increases in size till 0900 
hours. After 1000 hours departure of birds begins and 
by 1100 hours not a single bird was found in the field 
Similarly, feeding conglomerations are formed in 
the evening session from 1400 hours to 1800 hours. 
This behavioural meachanism whereby the attention of 
some individuals is drawn to the food source 
discovered by others has been termed 'local 
enhancement ' <Hinde, 1 9 6 1 ) . Murton et al <1971) 
reported that solitary wood-pigeon is unable to 
exploit clover leaves, but that it can use this food 
resource if it is able to join a flock. Secondly, 
solitary birds devoted much time to looking around for 
an approaching predator. It was found that the wood 
pigeon population size increased due to gregarious 
feeding, as the individual 's survival chances are 
C 3 Ring dove 
1 " ^ Spotted dove 
eoo 
600 
400 
300-
200 
100 
0 
Red turtle dove 
I I Little brown dove 
XZL 
MornlnQ sMtt Noon ehift Evenlrtg shift 
Fig. 5 Total number of doves feeding in different shifts of a day 
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increased. Natural selection, therefore, could favour 
genotypes with gregarious tendencies. 
No interspecific aggression was seen in doves. 
The doves were seen feeding intensely during the 
morning and evening hours <Fig. 5 ) . This seems 
obvious because they have to fast for the whole night. 
The feeding activity pattern varied slightly with 
the variation in the season, the corresponding 
changing photopenod and the environmental conditions. 
During winter doves started feeding at around 
0740 hours earliest and continued to feed till 1100 
hours. In the noon hours they were not seen feeding. 
Again a second shift of feeding started at 1400-1430 
hours and continued till 1700-1730 hours. 
In summer, doves started feeding at 0600-0615 
hours and continued till 0800-0830 hours. Again a 
second round of feeding started at around 1630 hours 
and continued till 1800 hours. 
During monsoon, the pattern was similar to that 
in summer. But the birds did not feed while it was 
raining. However, they fed in good numbers in crop 
fields after a brief shower of rain. Probably, the 
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rain dispersed the weed seeds from the plants and the 
flowing away of the topsoi 1 with the rain e>:po5ed the 
buried seeds. 
4,3, Feeding method 
Doves were seen feeding on the seeds fallen on 
ground and never on standing crops. However, 
according to Ali and Ripley <1987) S, senega 1 ensxs 
occasionally stretches up to pluck seeds from growing 
weeds 30 to 50 cm high.. 
The birds fed on seeds by pecking on ground. 
Sometimes they shifted the soil with sideways movement 
of beaks. They swallowed the seeds whole, and were 
not seen dehusking the seeds. They do not possess any 
taste buds <Goodwin, D., 1 9 8 3 ) , so there is no choice 
of food based on taste. 
Murton <1970) stated that it is possible that the 
birds develop search images for relatively few of the 
food stimuli available such as size, colour, and shape 
of the seeds. He also states that generally birds 
copy each other's food choices while feeding in a 
flock. 
According to Welty <1982>, the frequency with 
which a bird may encounter a palatable seed or insect 
may help shape its search image. 
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4.4. Food items of doves 
In Aligarh dove diet varies with the seasonal 
variation in the availability of different food items. 
Most of the food plants are short-lived annuals which 
produce seeds under appropriate conditions and then 
die. During the ensuing period the store of seeds is 
gradually consumed by the seed eaters including doves. 
Granivorous birds have, in general, rather 
unspecialized diets (Morel, 1968a) and take any seed 
within limits imposed by the bird's size. Brown 
(1969) pointed out that the diet of a free-living 
organism is modified by the availability of food, so 
true preferences may not be expressed. Table - 27 
shows the food plants of doves and frequency of plant 
used . 
Feeding items of different species of doves under 
observation is discussed below: 
Ring Doves 
From January to April large groups of ring doves 
were seen feeding in the grass field, mainly on the 
seeds of Echinochloa colonum, Paspalidium f1avidum f 
PaspaJum di si ichum, Cyperus r otundus and Panicum 
antidoimJe. In March they fed on Brassica camp^stris 
on the threshing ground. 
Table - 27 
Food plants of doves and frequency of plant used 
Food pi ants Frequency 
Ring dove 
<n=144) 
Red Turtle Spotted Little 
dove dove brown dove 
(n=134) (n=92) (n-156> 
Chenopodium 
a 1 bum 
Gomphren a 
celosi o i des 
Digera mur i cat a 
Amar an thus 
V i r idi s 
Boer hay i a 
diffusa 
Ar gemone mexi c an a 
Fumar i a in dic a 
Br ass ica 
c ampestris 
Tr i buJ us 
terrestris 
Cassia tor a 
Tri ant hem a 
portulacastrum 
Tr i an thuema 
govindi a 
Er i ger on 
bonariensis 
Pluchea 
lanceolata 
Croton bon p J an -
di anum 
8 
10 
12 
8 
8 
7 
6 
6 
Food pi ant s Frequency 
Ring dove Red Turtle Spotted Little 
dove dove brown dove 
<n=144) <n=134> <n=92) (n=156) 
Euphor b X m hi r t a 
D i chant h ium 
annulatuw 
Jmperat a 
cy1indr i ca 
Ech inochloa 
colonum 
Pan i cua 
an ti dot a la 
Paspa12 d Jurn 
•fj ay J du» 
Pas palum 
di st j c hum 
Set ar i a 
varticillata 
Chlor i s bar bat a 
Cynodon dactyIon 
Dactyloctanium 
aegypt ium 
Spor obo1ous di andar 
Ph1ar is minor 
Eragrostis 
If i scOS a 
Tr i t i cum aes t i yum 
Cyper us r otundus 
Cyperus 
1 1 
10 
15 
12 
4 
18 
IB 
8 
20 
1 1 
8 
1 O 
\S 
8 
i O 
a 
ID 
Table-27 contd. 
Food pi ants Frequency 
Ring dove Red Turtle Spotted Little 
d o v e d o v e b r o w n d{</e 
( n = 1 4 4 ) ( n = 1 3 4 > <n = 9 2 ) < r > = i 5 6 ) 
compr0SSUS 
Penn i s«tum 
t yphoidtts 
Br ach i ar i a r awosa 
Digit aria 
ciliar is 
1 1 
1 
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During mid-April and in May the birds fed on 
harvested wheat grains. 
From April to June -food supply in the grass field 
was greatly reduced due to depletion. A greater part 
of the ring dove population moved away from the area-
This is reflected in the very low number of doves 
feeding (Table - 28, F i g - - 7 ) - July to September are 
lean periods for doves (Fig. 4) because though the 
dense growth of annuals in monsoon have a good store 
of food for the birds, the seeds are available only 
after the plants and the ground surface become dry 
i.e., in October. During this period the birds were 
feeding on the seeds of Croton bonp1 and J anum f Digera 
mur1 cat a and Euphor b i a hi r t a. 
In October and November they fed on Digera 
mttr icat a f Croton bonp J and i anum f Trianthema gov ind i a 
and Penn isatum typhoidas. 
In December, they were feeding on seeds of 
grasses, Ec hinochloa colonum and Paspa1i d i urn f J ayidum. 
Stomachs of ring doves e>iamined at Pusa in Bahar 
contained chiefly wheat, barley and paddy grains, 
seeds of mustard, linseed and various weeds (Mason and 
Lefroy, 1912>, Toria (Brassica cawpestris) at tame of 
threshing (Afzal, Husain and Bhalla, 1 9 3 7 ) . 
IS 
Ihe Red Turtle Dove 
From January to March, the red turtle dove was 
seen feeding on the seeds of Digera muricat a, Croton 
bonpi andian am f Echinochloa colonum , Panicua 
ant idotale , Pasapalidium flav idum, Paspalum distichua ^ 
Er agrost i s v iscosa , Dactyloctenium aegypt mm , 
Br achiar1 a ramosa and Digitaria ci1i ar i s. 
In April, the birds shifted to stubbles and fed 
on wheat grains during April and May. The other 
feeding items during this period were seeds of weeds 
growing with the wheat plants, Phlaris minor^ 
Chenopodium album and Fumar i a indica. 
In June monsoon rain facilitates the growth of 
several annual herbs. From June to August, the doves 
were recorded feeding on Trianthema postu1ac as t r urn ^ 
Croton bonp1andianumf Euphorbia hirta, Erigeron 
bonar iensi s and Boer hav i a diffusa. 
From August onwards, not a single dove was seen in 
the study area. 
Table -27 shows that the red turtle dove fed on d 
greater variety of food items as compared to the ring 
dove and the spotted dove. The red turtle dove has 
smaller beak than the other two species (Table - I ) . 
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Murton et al (1964) stated that the turtle dove (with 
its smaller beak) is much better adapted than the 
other British columbids to feed on fine seeds. 
The Spotted Dove 
The spotted dove was recorded feeding on seeds of 
PaspaJidJum f1 ay idum, Panicum antidotaJe, Setar i a 
yer t ic il1 at a, Trianthema portulacastr um , Br achi ar i a 
ramosa, Dactyloctenium aegypt ium , Amar ttnthus viridis 
during Jaunary to March. In the last week of March it 
was seen feeding on Br ass ica campest r i s in the 
threshing ground. 
In April, it was seen feeding on wheat grains and 
seeds of Phlaris minor. 20 food items of spotted dove 
were retiorded by Mathew et al (1975) while they were 
studying the feeding habits of certain birds affecting 
agriculture in different districts of Andhra Pradesh 
and Ker ala. 
In May,the dove moved away from the study are€i 
(Fig. 9 ) . 
The Little Bromn Dove 
From January to March, the 
on seeds of Digera 
por tulacastrum, EchinochJoa 
little brown dove fed 
mur icata, Trianthema 
COlonum , Paspa1i di urn 
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flav idum f Er aorostis v iscosa , Dactyloctenium aagypt ium 
and Br achi ar i a ramosa. 
In April and May, it fed on wheat grains, 
of PhJaris minor and Chenopodium album. 
seeds 
In the last week of June, the cultivated field 
was ploughed- This brought the deep seated seeds to 
the surface. During June and July, it fed on seeds of 
Boer hav i a diffusa ^ Er i ger on bon ar i en s i s and 
Dichanthium annul atum. 
During August, it was seen feeding on Trianthema 
por tulacastr um , Er i ger on bon ar ien s i s , Croton 
bon p1 and i anum f Euphorbia hirta, Cynodon dacty1 on and 
Rosa indica. 
From September to December, again seeds from 
monsoon plants are available. The doves were seen 
feeding on Echinochloa co1onum, Paspalid ium f1av i dum , 
Paspalum distichum, Cynodon dactylon, Dactyloctenium 
aegyptium, Sporobolous diander, Eragrostis viscosa, 
Br achi ar i a ramosa and Panicum ant idotale. 
Mathew et al <1975) recorded 21 plant food items 
of the little brown dove while studying the food 
habits of some birds affecting agriculture in 
different districts of Andhra Pr *i*^Bi^;iB^LKef-a 1 e » 
\ ^ ^ ^ ' i ^ 
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4.5, Fetfding zone prff^r*nce and -feeding aggregation 
of di-ffermnt species of doves 
Birds may also segregate by foraging in different 
zones in the same general habitat. Lack <1944> 
reported that three species of the British passerine 
birds are separated by differences in feeding zones 
within the sam« habitat. Thi» sit* pr»f»r*nc» in 
birds may be due to the nature of the bird species 
secretive or bold ; physiological difference as well 
as due to the patchy distribution of food resources, 
certain patches may contain a species preferred food. 
Four feeding zones were differentiated in the 
study area. 
A. Shady places, under cover, 
B. Open places, near cover, 
C. Open cultivated field, 
D. Open grass field. 
Doves feed in large number when the food is 
abundant at a place. This enhances the feeding 
efficiency <Owen, 1 9 8 0 ) . 
Zone preference of different species of doves is 
discussed below. 
Ring Dove Red Turtle Dove 
D 
Spotted Dove Little Brown Dove 
A " Shady places under cover B • Open places near cover 
C " Open cultivated field D • Open grass field 
Fig. -6 Showing the feeding zone preference 
of the four dove species 
eo 
The Ring Dove 
Only 2X of the ring doves were observed feeding 
under cover, 2X near cover, 5X in open cultivated 
fields and 90% in open grass fields <Table-28, Fig.6>. 
Table - 28 
Feeding zone prepference of the ring dove <n • 915) 
Months 
J 
F 
M 
A 
M 
J 
J 
A 
S 
O 
N 
D 
A 
no. iV.) 
17<4.4) 
3<1.5) 
0 
0 
2<16.7> 
0 
0 
0 
0 
0 
0 
0 
22<2.4) 
B 
no. <•/.) 
10<2.6) 
8<4. 1 ) 
0 
0 
3<25> 
0 
0 
0 
0 
0 
0 
0 
21 < 2.3 > 
C 
no. <•/.> 
0 
0 
0 
22(29.7> 
5(41.7) 
8(50) 
5(38.5) 
4 (40) 
2(25) 
0 
1 (50) 
0 
47(5.1) 
D 
no. (*/.) 
362(93.1> 
185(94.4) 
188(100) 
52(70.3) 
2(16.7) 
8(50) 
8(61.5) 
6 (60) 
6(75) 
2( 100) 
1 (50) 
5(100) 
825(90.2) 
Total 
389 
196 
188 
74 
1 2 
16 
1 3 
10 
8 
2 
915 
160 
M 
« 
X 
I 
m 
u 
m 
F 
I 
O 
c 
k 
S 
\ 
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140 
120 
100 
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40 
20 
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Months 
Fig. 7. Maximum fiock size of the ring dove 
in the three feeding areas 
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Thu5, the ring dove appears to prefer open grass 
fields for feeding. From January to March, ring doves 
were recorded feeding in large assemblages of 50-150 
doves in the grass field <Fig. 7>. According to Ali 
and Ripley <1987> also, ring doves occasionally gather 
Table - 29 
Feeding zone preference of the 
red turtle dove <n - 597) 
Months 
J 
F 
M 
A 
M 
J 
J 
A 
S 
0 
N 
D 
A 
n o . <•/.) 
5(1.9) 
4 <5.1 > 
1<1.5> 
1<1.9) 
2<13.3> 
1<l-5> 
0 
0 
0 
0 
0 
0 
14(2.4) 
B 
n o . (•/.) 
6<2.3> 
3<3.8) 
1<1.5> 
0 
2<13.3> 
2(2.9) 
1 (2.3) 
0 
0 
0 
0 
0 
15(2.5) 
C 
n o . (•/.) 
0 
0 
0 
11(20. 
9(60) 
52(75. 
28(63. 
5(100) 
0 
0 
0 
0 
105(17. 
4) 
4) 
6) 
6) 
D 
n o . (•/.) 
255(95.9) 
72(91.1)) 
63(96.9) 
42(77.8) 
2(13.3) 
14(20.3) 
15(34. 1 ) 
0 
0 
0 
O 
0 
463(77.6) 
Total 
266 
79 
65 
54 
15 
69 
44 
0 
0 
0 
0 
597 
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in large flocks may be of a 100 or more, where food is 
particularly abundant, or when preparing for one of 
its local migrations- In the lean periods of summer 
and monsoon, they were recorded feeding in a group of 
three to four birds <Fig. 7>. This shows that the 
formation of feeding assemblages is guided by the 
availability of food. 
Table - 30 
Feeding zone preference of the 
spotted dove <n « 234) 
Months 
J 
F 
M 
A 
M 
J 
J 
A 
S 
0 
N 
D 
A 
n o . <•/.) 
70<86. 
65 0 3 . 
45<90> 
10<41. 
0 
0 
0 
0 
0 
0 
1<100) 
0 
191<81 
4) 
3) 
7> 
B 
n o . <•/.) 
1 1 < 1 3 -
1 3 < 1 6 . 
5< 10) 
1(4.2) 
0 
0 
0 
0 
0 
0 
0 
0 
.6)30<12. 
6) 
7) 
8) 
C 
n o . <•/.) 
0 
0 
0 
13(54.2) 
0 
0 
0 
0 
0 
0 
0 
0 
13(5.6) 
D 
n o . (•/.) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
Total 
81 
78 
50 
24 
0 
0 
0 
0 
0 
0 
1 
0 
234 
83 
Table - 31 
Feeding zone prepference of the 
Little Brown Dove <n » 591) 
A 
Months no.(%) 
J 
F 
M 
A 
M 
J 
J 
A 
S 
0 
N 
D 
20(29.4) 
24(33.3) 
10(14.1) 
12(18.8) 
13(38-2) 
15(19) 
1 (4) 
2(9.5) 
1(4.2) 
4 (40) 
2(11.1) 
1(1) 
105(17.8) 
B 
n o . (•/.) 
21(30.9) 
10(13.9) 
5(7) 
6(9.4) 
5(14-7) 
5(6.3) 
2(8) 
8(38. 1) 
6(25) 
3(30) 
2(11.1) 
3(2.9) 
76(12.9) 
C 
n o . (•/.) 
0 
0 
0 
9( 14. 1) 
13(38-2) 
48(60.8) 
21(84) 
7(33.3) 
6(25) 
0 
7(38.9) 
0 
1 11 (18.8) 
D 
n o . (•/.) 
27(39.7) 
38(52.8) 
56(78.9) 
37(57.8) 
3(8-8)) 
11(13.9) 
1 (4) 
4(19.1) 
11(45.8) 
3(30) 
7(38.9) 
101 (96. 2) 
299(50.6) 
Total 
68 
72 
71 
64 
3 4 
79 
25 
21 
24 
10 
18 
105 
59 1 
The Red Turtle Dove 
2.4% of the red turtle dove population was found 
foraging in shady places, 2.5X near cover, 17.67- i r. 
open cultivated field and 77.67. in open grass field 
(Table - 2 9 , Fig. 6 ) . 
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Fig. 8 Maximum flock size of the red turtle dove 
in the three feeding area5 
8^ 
It was observed feeding in grass field with the 
ring dove forming an aggregation of 50-100 individuals 
during winter, when the food is t*mpor ar i1y 
superabundant <Fig. A). In March-April the assemblage 
in the same field was reduced to 16-18. From Hay-
August it fed in a group of one to nine mainly in 
cultivated field <Fig. 8>. 
According to Al i «f Ripley <19a7> the red turtle 
dove is usually seen in two's and three's but flocks 
and feeding congregations of upto 50 or more, mixed 
with other doves, is not uncommon after the harvest. 
The Spotted Dove 
81.6X of the Spotted dove was found feeding under 
cover, 12.8% near cover while only 5.67. fed on 
cultivated field (Table - 3 0 , Fig. 6>. Spotted dove 
prefers shady places <Ali i< Ripley, 1 9 8 7 ) . 
Mathew et al <1975> reported that the spotted 
dove fed in the stubble fields fringed by trees, 
forests and orchards in Cuddapah district of Andhra 
Pr adesh. 
Spotted dove is a winter visitor in the area. It 
formed a feeding aggregation of 30 - 40 birds feeding 
in shady areas (Fig. 9 ) . 
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Fig. 9 Maximum Uock aize of the spotted dove 
in the three feeding areas 
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The Little Broun Dove 
The little brown dove appeared to be less 
selective and more opportunistic, as 5 0 % of them were 
found foraging on open grass field, 18% in cultivated 
field 12% near cover and 1 7 % under cover (Table - 31, 
Fig- 6> . 
The maximum feeding aggregation of the little 
brown dove was seen to be 42 in the grass field, when 
other two species, the ring dove and red turtle dove 
which dominate in the grass field were absent <Fig5. 
7, 8 & 1 0 ) . From January to April, the little brown 
dove fed in a group of 8-20 in the same field at the 
periphery of the large congregation of the ring dove 
and the red turtle dove. This type of phenomenon of 
restriction or contraction of the habitat or foraging 
zone of a species with the increase in number of 
competing species has been termed St^ardsor/'s 
hypothesis (Willis, 1966) or Compression hypothesis 
(MacArthur and Wilson, 1 9 6 7 ) . 
4,6, Assoc 2 at ion of doves nith other birds 
Both seed eaters and insectovores fed alongwith 
the doves in the grass field. 
Among seed eaters were. House sparrow. Yellow 
throated sparrow. White beaked munia. Ashy-crowned 
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87 
finch lark. Blue rock pigeon and Red headed bunting. 
The other birds -feeding with doves were Pied 
Myna, Pipit, Lapwring, Bank Myna, Drongo, Roller, 
Wagtails, Hoopoe and Babblers. 
Doves did not show any aggresive behaviour towards 
other seed eaters. 
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CHAPTER - V SUMMARY 
The four sympatric congeneric species of doves 
coexisting in the study area were found to differ from 
one another in choice of habitat, food and feetjifig 
p1 ace. 
Habx tmt choices All the four species were predominant 
in different habitats in the study area. While the 
ring dove showed preference only for the open grass 
fields, the red turtle dove preferred both grass and 
cultivated fields. The spotted dove preferred shady 
places near cover for feeding and scrub for resting 
and other maintenance activities. Whereas the littie 
brown dove preferred grass field, area close to cover 
and scrub vegetation (Table - 8>. 
There is an overlap in the habitat choice of the 
ring dove, the red turtle dove and the little brown 
dove, because all of them prefer grass field tor 
feeding. Secondly, the little brown dove and the 
spotted dove preferred feeding area close to cover. 
But, at the same time it was found that the occurrence 
of different species of doves varied during the year 
in the study area <Table - 9>. The spotted dove 
occurred from October to April. The red turtle dove 
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occurred from January to first weei; of August. The 
ring dove population was abundant only during January 
to April. Only the little brown dove was purely-
resident in the study area. 
Though, all the four dove species used plantation 
and scrub vegetation for resting and other maintenance 
activities, they differed from one another in their 
use of different tree/shrub species. They, thus 
reduce the competition for space in this way-
In the area of plantation, the ring dove was 
found to be associated with Eucalyptus sp. , and 
Grevillea robusta, the red turtle dove predominantly 
used Hell a azedarach, Delonix regia and Terminalla 
ar j un a. The spotted dove used Tectona gr and i s and the 
little brown dove mainly used Delonix regia^ 
Terminali a arjuna, Gr ey i1 lea r obust a , Horus alba, 
Tectona gr andi s, Bombax ceiba and Eucalyptus sp. 
<Table-l1,14,17,20>. 
In the scrub vegetation area the ring dove used 
Prosopis s p . , Cordia dichotoma, Azadiracbta indica. 
Acacia arabica and dry trees. The red turtle dove was 
a s s o c i a t e d w i t h Holopteli a integr ifo1ia f Azadir acht a 
indica, Cordia d ichotoma and Prosopis s p . T h e s p o t t e d 
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dove chiefly associated itself with Cordim dichotoua f 
Azardirachtm indicm, Prosopis sp., and dry trees. The 
little brown dove mainly used Azardirachta indica^ 
Cordim dichotoma, HoJopteJia int^grifoJia, Prosopis 
Bp., and dry trees <Table- 12, 15, 18, 21>. 
Food SeJ act ion 
Lack <1954> has shown that food shortage is the 
most likely factor controlling the numbers of most 
types of birds in nature- It follows that the birds 
should differ in food selection to avoid competition. 
It was seen that all the dove species occurred 
together in the area during winter when the food was 
abundant. While feeding together, the congeners 
reduced interspecific competition by partitioning the 
available seed resources between them- Ring dove was 
observed to feed more on Echinoch1oa co1ormm and 
PaspaJ idium f1 ay idum, while the red turtle dove fed 
more on seeds of PaspaJuw di st i chum and then or. 
Ech inoch loa coJonum. The spotted dove fed more or. 
Pmspmlidium fImv idum and then on Setaria vcr t ici11 at a 
and Br ach i ar i a ramosm. The little brown dovt-
preferred Panicum antidotale, Echinochloa colonum, 
Cynodon dacty J on and Br ach i ar i a ramosa. 
Thus, the congeneric doves selected slightly 
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different foods while they coexisted during the period 
when food was 'temporarily super abundant, ' that iB 
during winter. Summer and monsoon were lean periods 
as the food available was very less <Fig. A). The 
whole of spotted dove population and most of the ring 
dove population left the area in May <Table - 9 ?< 2 8 ) . 
As discussed earlier, most of the feeding area during 
monsoon was waterlogged, the doves were found feeding 
in the crop field on the seeds of monsoon herbs. In 
the first week of August, the entire red turtle dove 
population moved away from the area. 
Thus doves <like other animals) adjust their 
densities according to the availability of resourcee 
(through natural selection) by dispersing when food is 
scarce and aggregating when the food is abundant. 
Choice of -feeding zone 
It was seen that the ring dove and the red turtle 
dove preferred open areas for feeding, while tht 
spotted dove preferred shady places near cover. The 
little brown dove was not very specific in its choiLt-
and fed everywhere, though more in the grass field. 
The above mentioned ecological isolating 
mechanisms help the four sympatric dove species to co-
occur in the study area. 
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Management Implications 
Doves were neither seen digging crop seeds at 
sowing or sprouting stages nor did they damage 
standing grains because, they cannot cling to upright 
stalks and twigs. They feed mainly on scattered waste 
grains after harvest, the consumption of which cannot 
be considered to be an economic loss. The principal 
diet of the doves in the study area consisted of 
weed seeds. They may possibly be disseminating weed 
seeds. 
Food does become a limiting factor for the dove 
populations in the study area at certain times of the 
year, but they overcome these periods by dispersing to 
other areas. 
Future developments in agricultural practices may 
potentially affect the food resources of doves. 
Development and use of new herbicides that will limit 
weed growth may affect the food and feeding habits of 
doves. 
Extensive plantations of trees on open lands 
under the social forestry scheme may also affect dove 
food habits in future, as it is seen that doves 
preferably feed on open grass fields. 
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Apart from food resources, the doves require safe 
refuge and nesting cover, which can best be pravideii 
by dense scrub vegetation. As dove's nests are flat 
platforms and their young ones are altricial, the risf 
of nest predation is very great. However, dense cover 
can provide protection to them. Unfortunately, it wat 
found that in the post monsoon period the areas in and 
around scrub vegetation were cleared leaving behind 
open accessible regions. 
Though, doves have adapted to man-altered 
environment and occur abundantly in the area, their 
e>iistence should not be taken for granted. It is well 
known that a once numerous and widely distributed 
passenger pigeon of North America is now extinct-
Sii 
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APPENDIX - I 
Fl or a o^f_ tjie study area 
FAMILY PLANT SPECIES TYPE OF PLANT 
Annonaceae Annona s quamosa ^ Tree 
PoJyalthi a Jongifolia Tree 
Po1yalth i a penduJa Tree 
Paperaceae Ar g«mone mex ican a Herb or Shrub 
Fumariaceae Fumar i a indica Herb 
Crucifereae Br assica campestr i s Herb 
Capparaceae Cappar is sepiar i a Shrub 
Malvaceae Hibiscus r osa-sinens i s Shrub 
Thaspas i a populrnta Tree 
Bombaceae Bombax caiba Tree 
St er cul i aceae Pter ospar mum acari-folium Tree 
StarcuJia urens Tree 
Zygophyl1aceae Tr ibuJus terrastris Herb 
Rutaceae Hur r aya axot ic a Shrub or 
sma11 tree 
Meliaceae Azadir achta indica Tree 
Halia azadarach Tree 
A}3g^n^X>^ -I_ cont d • 
Rhamnaceae Z ixypbas maur it i ana 
Vit aceae 
Anacardi aceae 
Papi1ionaceae 
Vitis 1/in if era 
Hangifer a in die a 
Dalber gi a sissoo 
Pongamia glabra 
Caesalpiniaceae Cassia tor a 
Tamar indus indicus 
Baubin i a pur pur aa 
Cassia fistula 
Cass i a jayanica 
Delonix regia 
Hi mosaceae Acacia ar ab ica 
Albizzi a lebback 
Pr osopi s j uJ if lor a 
Acacia auriculiforais 
Tree 
Climbing shrub 
Tree 
Tree 
Tree 
Herb 
Tree 
Tree 
Tree 
Tr ee 
Tr ee 
Tr ee 
Tr ee 
Sma11 Tree 
Tree 
Combretaceae Terminalia arjuna Tree 
Myrtaceae Psidium gua j ava 
Eugen i a j umbo 1 an a 
Cal1i stemon lanceolatus 
Eucalyptus species 
Tr ee 
Tr ee 
Tr efc 
Tr ee 
Punicaceae Punica granatum Small Tree 
Aizoaceae Trianthema 
par tulacastr um Herb 
Trianthema gov indi a Herb 
Compositae Erigeron bonariensis Herb 
Pluchea 1ancheolata Herb 
Sapotaceae Himusops e1 engi Tree 
Bas s j a I at i-fo J i a Tree 
Apocynaceae Alston i a sc ho J ar i s Tree 
P1umer i a r ubr a Tree 
Asclepiadaceae Calotropis proc era Herb 
Boraginaceae Cordia di chotoma Tree 
He 1 lot r op inum sup inum Herb 
Bignoniaceae Ki ge1i a pinn at a Tree 
Verbenaceae Lant an a c amar a Shrtib 
T ecton a gr and i s Tree 
Nyctaginaceae Boer hav i a diffusa Herb 
Bogainv i1 lea spect abi1i s Shrub 
Amaranthaceae Amar an t hus y i r i d i s Herb 
Digera mur i c at a Herb 
Gomphr en a celos io ide s Herb 
Chenopodiaceae Chenopod ium album Herb 
IV 
Proteaceae Grevill^a robusta 
E u p h o r b i c e a e 
Ul macea( 
Mor a c e a e 
Croton bon p1 and j anum 
Euphorbiahirta 
Putr an j iv a roxburghii 
Emb1i c a officinalis 
Holopte1i a int^grifolia 
Ficus b^n ghalfn s i s 
Fi cus r c J i gi OS a 
Ficus b«n j am in a 
Morus alba 
Tr ee 
H e r b 
H e r b 
Tr e e 
T r e e 
T r e e 
Tr ee 
T r e e 
Tr ee 
T r e e 
Ag av a c e a e 
P a l m a e 
C y p e r a c e a e 
Gr ami n e a e 
Agave aner i can a 
Oreodoxa regia 
Cyper us compr essus 
Cyperus r otundus 
Dichanthium annu1 atum 
Imper at a cylindrica 
Cenchr us c i1i ar i s 
Echinochloa colonum 
Panicum ant idot ale 
Paspalid ium f1 ay idum 
Paspalum d i st ichum 
Set aria y e r t i c i l l a t a 
S h r u b 
Tr ee 
S e d g e 
S e d g e 
Gr a B5 
Gr as E 
Gr a 55 
Gr a SE 
Gr 3 5 5 
Gr a 5 5 
Gr 3 5 5 
Gr 3 5 5 
AfigendijL r L c o n i d _ 
Triticu* aestivum 
Chlor i s bar bat a 
Cynodon dactyIon 
Dactyloctenium aegypt i urn 
Poa annua 
Spor obo1ous diander 
Pb1ar i s minor 
Eragrostis v i scosa 
Dendroca 1amus strictus 
Gr ass 
Gr ass 
Gr a B5 
Gr asE 
Gr ass 
Gr a 5& 
Gr a Bs 
Gr ass 
Tree 
Vf 
APPENDIX - II 
Fauna of the area 
S.No. Scientific Name Common name 
A I REPTILES 
1. CaJotes versicolor 
2. Habuya c ar jn at a 
3. V ar anus banga1 an s i s 
A. Bun garus caar ulaus 
5. Ha j a n a j a 
Common garden lizard 
Common skink 
Common Indian monitor 
Common Indian krait 
Ind1 an cobr a 
B : 
1 . 
BIRDS 
Podiceps ruficollis Little grebe or Dabrttir^ 
Phalacrocorax fuscicollis Indian shag 
4. 
5, 
h. 
7 . 
a. 
9. 
10-
11. 
12. 
13. 
14. 
An h in ga r uf a 
Ardaa cineraa 
Ardea purpurea 
Ar deo1 a grayii 
Bubulcus ibis 
Egr ett a gar zett a 
Hyc ter i a 1eucocephala 
An astomus osc i t an s 
Darter 
Grey heron 
Purple heron 
Indian pond heron 
Cattle Egret 
Little egr et 
Painted stork 
Openbill stork 
Ephi ppi or hynchus asiaticus B l a c k n e c k e d stork 
Ciconia epi scopus W h i t e n e c k e d stork 
P1 at alea 1eucor odi a S p o o n b i l l 
Anser anser Greylag goose 
vir 
^££.Bndi^x_rlI contd . 
15. Anser indicus 
16. Dendr ocygna j av an icm 
17. Tadorna fer r uginea 
18. An as acuta 
19. An as c rwcc a 
20. Anas poec ilor hyncha 
21. Anas p1 atyrhynchos 
22. Anas strapera 
23. Anas pena1 ope 
24. Anas quer quedula 
25. Anas c1ypeat a 
2h. Netta r uf in a 
27. At hya -ferine 
28. Hettapus cor omande1i anus 
29. Bar k i d i or n i s me 1anotus 
30. E J anus c aer uleus 
31. HiIvus mi gr ans 
32. Hali astur indus 
33. iflccipiter badius 
34- Gyps bengalens i s 
35. Neophr on per cnopter us 
3^- Circus cyaneus 
37, Circus aeru^irfosus 
38, Fr anco 1 i nus -fr anco li nus 
39, Francolinus pondicerianui 
Barheaded goose 
Lesser whistling teal 
Br ahmi ny due k 
Pi ntai 1 
Common teal 
Spotbi11 duck 
Mai 1ard 
Gadwal1 
Wi geon 
Garganey teal 
Shovel 1er 
Recrested Pochard 
Common pochard 
Cotton teal 
Nakta 
Blackwinged kite 
Pariah kite 
Brahminy kite 
Indi an sh i kr a 
White backed vulture 
Egyptian vulture 
Hen h arr i er 
Marsh harrier 
Indian black partridqf-
Indian grey partridge 
Append i >! - I I con t d . 
40. Pavo cr i status 
41. Grus an t i gone 
42. An t hr opo idws virgo 
43. Awaur or n i s mkooJ 
44. Amaur or n i s phoen i cur us 
Gallinula chlor opus 
Fu1i ca atra 
Hydr ophas X anus chi r ur gus 
V ane11 us leucur us 
VaneJlus ind i cus 
Vane1lus malabar icus 
Limosa 1imosa 
Tringa nebuJaria 
Tr in ga tot anus 
Tringa hypo J eucos 
Calidr i s minut a 
Himantopus h imantopus 
Recurvirostra avosctt a 
Bur hinus OBdicnemus 
Chiidon i as hybr idus 
Sterna aurantia 
Sterna acut icauda 
Tr er on phoenioptera 
Co 1umba livia 
Str eptope1i a dec aocto 
4 5 . 
Ah. 
4 7 . 
4 8 . 
4 9 . 
5 0 . 
51 . 
5 2 . 
5 3 . 
5 4 , 
5 5 . 
5 6 . 
5 7 . 
5 8 . 
5 9 . 
6 0 . 
61 . 
6 2 . 
6 3 . 
6 4 . 
Indian peafowl 
Indian sarus crane 
Demoiselle crane 
Br own cr ai< e 
Indian white breasted 
wat erhen 
Indian moorhen 
Coot 
Pheasant tailed jacane 
White tailed lapwing 
Redwattled lapwing 
Yellow wattled lapwing 
Blacktailed godwit 
Greenshank 
Common redshank 
Common sandpiper 
Little sti nt 
Indian blackwinged stilt 
Avocet 
Indian stone curlew 
Indian whiskered tern 
Indian River tern 
Blackbellied tern 
Green pigeon 
Blue rock pigeon 
Indian ring dove 
\x 
A p p e n d ! >; ^I 1^  c o n t d 
6 5 . StritptopeJia tr an <fuwb ar i c a 
6 6 - St r eptope J i a chin en sis 
6 7 . St r eptopB J i a senegaJensis 
t<8, Ps i 11 acti 1 a k r amer i 
6 9 - C J amator j acob inus 
7 0 . C u < : u i u 5 V ar i us 
71, Eudynamys sec 1opacea 
'> 7 . Cm t r o pus sinensis 
7^, At hene br ama 
'4 CeryJe 1ugubris 
7'^ .. Alcedo atthis 
7h. Halcyon smyrnens i s 
77, Her ops ph i1i ppinus 
78. Herops orientalis 
79 
80 
81 , 
82, 
83, 
Coracias bengalensis 
Upupa epops 
T oc k us birostris 
Hega1 aima zey1 an ica 
Hega1 a ima haemacepha1 a 
84. Din opium benghaJense 
85. Pi CO i des mahr at ten s i s 
Indian red turtle <J<»v»-
Indian spotted dove 
Indian little brown 
dove 
RoBer 1 nge-d par af<t-t( 
Pied crested cuckno 
Brainfever bird 
Indian koel 
Crow phea&ar>t 
Spotted i.y«<<r-t 
P-«ec:> k i i r q f T ^ t i t ' r 
S m a l l b 1 u fc *' i n q t i - h e • 
Wbit ebr ea&t ed 
U ingf1sher 
Bluetailed 
bee-eat er 
Smal1 green 
bee-eat er 
Indian Roller 
Hoopoe 
Grey hornbill 
Large gr feen 
bar bet 
Crimsonbreasted 
b arbet 
Golden backed 
woodpecker 
Y e l l o w f r o r i t e d 
p i e d w o o d p e c k e r 
P^PED-Cf i2?.nl I cont d 
86. Eremopter i M grisita 
97. Ga1er i da cr i st at a 
88. Lari i us excubitor 
89. Lan i us yjttatus 
90. Or io1 us or io1 us 
91. Dxcrurus adsimslis 
92. Di cr ur us ca«r ulescen s 
93. Sturr/us pagodar us 
94. Sturr#ui: vulgaris 
95. Stur7>u5 contra 
96. 4cridot^eres tristis 
97. Acr i dot her as ginginianus 
98- Z>endr oc i t ta vagabunda 
99. Cori/u5 sp lariden s 
100. Corvus macrorhynchos 
101. Pycnonotus c afar 
102. Tur do j das ma 1co J m x 
103. Tur do i das r ufascen s 
104. Rh i p idur a aur ao1 a 
105. Tar ps i phone par ad i s i 
106. a st i CO 1 a j unc id i s 
107. Pr in i a soc i ali s 
Ashycrowned 
finch IarV 
Crested lark 
Grey shrike 
Baybacked shrike 
Golden oriole 
Bl BC^. dr ongo 
Whi t ebel1 ied 
drongo 
Brahiuiny myna 
Common Indian 
starling 
Indian pied myna 
Indi an myna 
Bank myna 
Tree pie 
Indian house crow 
Indian jungle crow 
Red vented bulbul 
Large grey babbler 
Jungle babbler 
Whitebrowed fantail 
f1ycatcher 
West himalayan 
paradise fly catcher 
Streaked fantail 
warbler 
Ashy wren—warbler 
XI 
Aeeend i_x^ -I I conta-
ins. Orthotomus sutor i us 
1n9, Copsychus sauJaris 
110, Phoeriicums ochr uros 
111. Saxicola caprata 
112- Saxicoloidss fuJicata 
113- Anthus novaesee1andi ai 
114. H o t a c i J J a -f 1 mv a 
115- MotaciJla citreola 
11 A. HotaciJla cas pic a 
117. Motaci1 la alba 
118. Hectariria asiatica 
119. Zosterops palpebrosa 
120. Passer domest i cus 
121. PetroTiia xanthocollis 
i 22. P1oceus ph i1i ppinus 
123. Lonchura striata 
124. i<>rfc/>ura punctuia1^a 
125. Ember i za br un iceps 
C : MAMMALS 
1. Herpestes auropunctatus 
2. Rousettus 1 esc hen an 11 i 
3. Fun awbulus pennant i 
Indian tailor bird 
Indian maqpie robin 
Black r€?dstart 
Pied bush chat 
Indi an Robin 
Paddy-field pipit 
Grey headed yellow 
wagt ail 
Yellow neaded wagtail 
Br ey wagt a j 1 
White wagt ail 
Indian purple sunbird 
Indian white eye 
Indian house sparrow 
Indian yellow throated 
sparrow 
I ndian be ye 
White bac^;ed munie 
Indian spotted muni a 
Red headed bunting 
The small Indian 
mongoose 
Fulvous fruit bat 
Fi ve st r i ped 
palm squ i rrel 
4. Lepus r uf i caudatus The Indian hare 
